Biological Productivity and Material Transport in the Sea of Okhotsk by 中塚  武
BIOLOGICAL PRODUCTIVITY AND MATERIAL TRANSPORT 
IN THE SEA OF OKHOTSK 
NAKATSUKA TAKESHI 
Institute of Low Temperαture Science, Hokkαido University 
In Chapter 1 of this paper, I describe the physical and chemical characteristics of the Sea 
of Okhotsk which should be related to the biological productivity in the Sea of Okhosk, and 
then in Chapter 2, I present the results of biological and chemical flux studies conducted 
during the previous joint Japan田Russia-USexpeditions in Sea of Okhotsk from 1998 to 2000 
for understanding the sta旬sof present our knowledge on the biogeochemistry in the Sea of 
Okhotsk. Some parts of Chapter 1 are also based on the results obtained during the joint 
expeditions. 
1. CHARACTERISTIC MARINE ENVIRONMENTS IN THE SEA OF OKHOTSK AND THEIR 
IMPLICATIONS FOR BIOLOGICAL PRODUCTIVITY 
The Sea of Okhotsk is known as the lowest latitudinal area in the world where seasonal 
sea-ice can be produced every year (Al白ltisand Martin, 1987; Kimura and Wakatsuchi, 
2000). The sea ice always extends to 44°N every winter which is co町espondingto location of 
southern France in Europe. Its extraordinary severe feature of the Sea of Okhotk regardless of 
its low latitude is caused by following two factors. One is the existence of East Siberian 
Continent as the Cold Pole of the northern Hemisphere. From this land mass adjacent to 
northwest area of the Sea of Okhotsk, strong winter monsoon blows southeastward in winter, 
producing large amount of sea ice along the northwestern coast of the Sea of Okhotsk (Martin 
et al., 1998). The sea ice is transported to southern and eastern area of the Sea of Okhotsk by 
the wind and the strong western boundary current “East Sakhalin Cuηent”（ 0 hshima et al., 
2002). The other factor is the fresh water discharge from Amur River. Amur River is ranked in 
the ten largest rivers in the world, and discharges about 300km3 of企eshwater into the Sea of 
Okhotsk every year (Ogi et al., 2001). Because of the semi-closed morphology of the Sea of 
Okhotsk, the丘eshwater stays on the surface water for a long time and creates strong 
halocline at subsurface layer, which prevents the surface water合ommixing with deeper layer. 
In the ocean, sea water can be hardly frozen because the seawater at frozen temperature has 
higher density than warmer seawaters and the active vertical convection should continue until 
al the water mass企omsurface to bottom become the企ozentempera旬re,meaning that the 
seawater cannot be frozen by the cooling in only one winter. However, in the case of the Sea 
of Okhotsk, the strong halocline helps the surface water to be企ozenby separating the surface 
water合omthe deeper water. 
The sea ice accelerates a positive feedback loop in the Earth climate because the sea ice 
produced in a cold atmospheric environment reflects larger parts of solar radiation than 
seawater directly to space (high aledo) and it also suppresses the heat exchange between 
ocean and atmosphere, making the atmosphere much colder. As for the effects of sea ice to 
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